Introduction Hot cores are compact (diameters ≤ 0.1 pc), dense (n≥ 10 7 cm −3 ), hot (T≥ 100 K), and dark (A v ≥ 100 mag) molecular cloud cores. At least some of them are believed to be precursors to ultracompact HII regions and in the early stage of forming massive stars because luminous infrared sources, massive bipolar outflows and/or inflow motion are observed associated with them (e.g., Henning et al. 2000; Kurtz et al. 2000; Churchwell 2002) . They are observationally characterized by anomalously large abundances of some molecular species including hydrogenated, saturated, small molecules such as H 2 O and H 2 S, and large complex molecules such as HCOOCH 3 and (CH 3 ) 2 O, in contrast to colder dark clouds. It is thought that these molecules are produced under conditions specific to star formation: the freeze-out of gas-phase species onto dust grains and the grain surface reactions in the cold collapsing pre-protostellar phase, and the evaporation of the grain mantle material and the subsequent gas-phase reactions in the hot protostellar phase (e.g., Millar 1993 Millar , 1997 . Therefore, the observed large column densities of some molecules in hot cores are also expected to be an indicator of luminous high mass star formation which yields a large mass of high temperature gas. Previously, chemical models of hot cores have been studied together with the pre-stellar phase or with some initial conditions of evaporated grain mantle species, and have been successful in reproducing their observational properties (e.g., Brown et al. 1988; Millar et al. 1991; Charnley et al. 1992; Caselli et al. 1993; Charnley 1997; Millar et al. 1997; Viti & Williams 1999; Rodgers & Charnley 2001; Doty et al. 2002) .
Physical properties of hot cores have been investigated on the basis of observational studies of molecular line and dust continuum emission. Some physical models together with radiative transfer calculation and/or chemical calculation have succeeded in reproducing the observations of spectral energy distributions and/or molecular column densities (e.g., Millar et al. 1997; Kaufman et al. 1998; Osorio et al. 1999; Hatchell et al. 2000; van der Tak et al. 2000a; Doty et al. 2002) . On the other hand, the dynamical processes and the formation mechanisms of massive stars are not yet established because of the difficulty of treating in a self-consistent manner young stellar evolution, the accretion flow and radiation pressure. Non-spherical accretion to protostellar cores, for example, through accretion disks, and/or coalescence of lower mass stars may be involved in massive star formation, but there are, as yet, no accepted theories (e.g., Bonnell et al. 1998; Stahler et al. 2000; Yorke & Sonnhalter 2002) . The nature and timescale of the dissipation of the surrounding envelopes of young massive stars, for example, by powerful outflows and ionizing strong winds which stop the accretion, are also uncertain but important in determining the mass of forming stars in the case of the isolated star formation (e.g., Shu et al. 1987; Nakano et al. 1995) .
In this paper, we have modeled the density and temperature profiles of hot cores, making use of radiative transfer calculations, and then investigated the hot core chemistry, taking into account the temperature dependent grain mantle evaporation. In the following section, we present the physical model of the density profiles constrained by observational results and the temperature profiles calculated by solving the radiative transfer equation. In Sect. 3 we introduce the chemical model along with the temperature dependent grain mantle evaporation process. These models are applied to the hot core G34.3+0.15, and the results of chemical calculation are described and compared with the observations in Sect. 4. Also, we investigate the dependence of the chemical structure of hot cores on (1) the trapping of mantle molecules in water ice and (2) the density profile generally to discuss the chemical and physical condition of massive-star-forming clumps in Sect. 5. Finally, the results are summarized in Sect. 6.
Physical model In this paper we consider a spherically symmetric molecular clump illuminated by a central star with luminosity L * . The density profiles modeled are constrained by observational results (Sect. 2.1), and the temperature profiles are calculated self-consistently under the assumption of radiative equilibrium by solving the radiative transfer equation (Sect. 2.2).
Density profiles As we will see in Sect. 5, the density profile of a clump is one of the crucial properties which affects its chemical structure. However, there is no established theoretical model because the dynamical process of massive star formation is still unknown due to the difficulty in comprehensive treatments of young stellar evolution and accreting flow as well as ionizing radiation, radiation pressure, stellar wind, bipolar outflow, and so forth (e.g., Stahler et al. 2000; Yorke & Sonnhalter 2002) . Thus, in this paper we model the density profiles of clumps simply based on the submillimetre observations by Hatchell et al. (2000) , avoiding uncertainties in theoretical models.
Hatchell et al. (2000) investigated spectral energy distributions (SEDs) and radial profiles of 450 and 850 µm continuum dust emission of five ultracompact HII regions to conclude that chemically rich hot molecular clumps can be modeled by a combination of compact high density cores plus r −1.5 density profile envelopes. Also, van der Tak et al. (2000a) studied 14 envelopes around young massive stars by means of CO, CS, and H 2 CO line emission maps, and SEDs and radial profiles of submm dust emission to find that the best-fit values of the power law indices for density profiles of the envelopes range from −1.0 to −1.5. Theoretically, an isothermal self-gravitating gas is known to have r −2 density profile via the balance between self-gravity and pressure gradient forces (e.g., Ebert 1955; Bonnor 1956; Larson 1969; Shu 1977) . If the nonthermal velocity dispersion, which has been observed in line widths towards various sizes of interstellar clouds and known to have a scaling-law of δv ∝ r 0.5 (e.g., Larson 1981; Falgarone et al. 1992; Caselli & Myers 1995) , affects the pressure gradient force, it may flatten the radial density profiles of clumps like the logotrope model (e.g., McLaughlin & Pudritz 1996) .
Taking into account of these observational and theoretical studies, we use the following spherically symmetric hydrogen number density distribution in this paper: equation n(r)= arraylln 0 /(1 + r/r c ) 2 + n 1 /(1 + r/r tr ) 1.5 if r c < r t Temperature profiles The temperature profiles are calculated self-consistently, assuming that the heating source of the clump is a central star with luminosity L * , under the condition of local radiative equilibrium, that is, the balance between absorption and reemission of radiation by dust grains at each point in the clump: equation 
